Figure 1. Views of Left Singular Vectors and Right Singular Vectors 1-4 and 6
(A-E) Difference electron density of left singular vectors (lSVs) 1-4 and 6, respectively, contoured at −6σ (red), −3.5σ (pink), +3.5σ (cyan), and +6σ (blue). In a difference map, negative difference electron density, which is found in those regions from which atoms have moved relative to their position in the dark state, is shown in pink and red, and positive difference electron density, which is found in those regions to which atoms have moved in their new state, is shown in cyan and blue. In the lSVs, the sign of these features is arbitrary since they are linear combinations of the underlying intermediate difference electron density. Therefore, in regions that undergo conformational changes, one would expect to observe flanking negative and positive difference features, corresponding to shifts in atomic coordinates. Figure 2A . Fitting with an Results irreversible sequential mechanism that includes a side path directly from IE1 to IL1 ( Figure 2B ) resulted in a SVD Analysis of Data good fit to the rSVs ( Figure 2C ), with the exception of From our SVD analysis of the data at 30 time points, three early time points of rSV 4 and three late time we identified only 5 of the total 30 left singular vectors points of rSV 6. This tentative fit allowed the time-inde-(lSVs) as being significant, namely, lSVs 1-4 and 6 pendent difference electron density associated with (Rajagopal et al., 2004a (Figures 3C and 3D ). These clearly indicate tertiary structural changes distant from the chromophore; for example, positive and negative features lie along the length of helix B flanking the dark state density. The major difference between IL1 and IL2 lies in the N terminus on helix A#, where IL2 has strong features that IL1 lacks ( Figure 3D ). In the last (Table 1 ). In both IE1 and IE2, Arg52 is only displaced slightly out of the pocket by the isomerized based on the general model shown in Figure 2A . Fitting with an irreversible sequential mechanism including a chromophore; its hydrogen bonds to the backbone carbonyls of Tyr98 and Thr50 are lengthened but preside path from IL1 directly to the dark state (shown in Figure 5A ) resulted in a lower total square deviation served. Relevant atom-to-atom distances (in Å) and deviation from planarity of the chromophore (by using atoms from the cysteine sulfur of Cys69 to the chromophore phenolate oxygen) of the five structural intermediates during the E46Q PYP photocycle. O1, the chromophore carbonyl oxygen; O4#, the chromophore phenol(ate) oxygen; Tyr42, the hydroxyl oxygen of Tyr42; Gln46, the N⑀2 of Gln46; Cys69, the backbone amide nitrogen of Cys69; Thr50, the Oγ of Thr50; DP, rmsd from planarity of the chromophore from the sulfur of Cys69 to the phenolate oxygen. DPs were calculated by using the CCP4 program GEOMCALC (CCP4, 1994 Figure 5A ) contains the minimum number of states and rate coefficients necessary to account for our data. Our analysis, however, does not exclude other steps in the mechanism whose addition may modestly improve the total square deviation within the high noise level of the data. Based on chromophore conformation (Figure 4 ), IE1 and IE2 can be assigned to a pR-like absorption spectrum, IL1 and IL2 to a pB-like absorption spectrum, and IL3 to a dark state-like absorption spectrum. From our candidate mechanism, we predict the concentrations of the pR, pB, and dark spectroscopic states in the crystal ( Figure 5C ) and compare them to the kinetics of dark state recovery of a crystalline slurry of E46Q 
Conclusions

N-terminal unfolding is prevented by crystalline lattice
The time-independent difference electron densities of the intermediates for this candidate mechanism, denoted by the matrix F, were forces. In IL3, the chromophore relaxes back to its dark 14392-14399.
